Since the results in the literature are at considerable variance regarding leaf temperatures with reference to the surrounding air temperature, the writer thought it would be of interest to check some leaf temperatures in a different section of the country from those previously reported. The investigations of CURTIS (2) were performed at Berkeley and Riverside, California, and those of CLUM (1) Thermocouples made of copper and constantan wires (30 gauge) were used for making the temperature readings. The temperatures were ascertained in two different ways. Under field conditions, the standard junctions of two thermocouples were fastened against the bulb of a thermometer by means of a small rubber band. The thermometer together with the thermocouples was then placed in a thermos bottle filled with water having a temperature about that of the air. The other junction of each thermocouple was placed as follows: No. 1 was passed through the leaf and the wires bent in such a way that the junction was in contact with the lower epidermis of the leaf, or, in some cases, no. 1 was inserted into the mid-vein from the lower side of the leaf. No. 2 was allowed to hang in the shade of the box used to convey the apparatus, or, in some cases, was allowed to hang in the direct sunlight. The two leads from the thermocouples were attached to a multiple switch and thence to a galvanometer (Leeds & Northrup no. 2420 B). With this outfit, the direction and amount of deflection of the galvanometer were tabulated. The temperature of the water in the thermos bottle, being near that of the air, remained quite constant for the duration of each series of readings (about one hour).
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After the readings had been obtained (in the field) the galvanometer deflections were then calibrated (in the laboratory) against each thermocouple. The standard junctions were placed in water adjusted to the same temperature as under the experimental conditions. The other junctions were also fastened to the bulb of a thermometer as the standard junctions. These were placed in a beaker of water, the temperature of which was adjusted at half-degree intervals until the deflections of the galvanometer covered the entire range of the scale. From these deflections a graph was charted for each thermocouple and the deflections under field conditions were translated into temperatures. The accuracy of this method depends largely on the accuracy of the thermometer used, but, as CURTIS (2) has pointed out, the changes in leaf temperatures are so rapid and great that small differences in temperature (1/100 to 1/20°C.) are small enough to be of little importance.
With this outfit deviations in temperature of only about 50 C. (2.50 above and 2 to 50 C. below the standard junction) could be determined. Since differences in temperature were often greater than this, the method was modified and a Leeds & Northrup student type potentiometer was used in conjunction with a standard cell and with the galvanometer described above.
Since this apparatus was not mounted in such a way as to be portable, the top halves of cane plants were cut, placed immediately in water, and then brought to the laboratory. The cut plants were placed directly in front of a large south window which was open from top to bottom. There was no artificial heat being used in the building at the time. Owing to the angle of the sun's rays at the time of the year the experiments were conducted, the plants were well exposed to direct sunlight in the middle of the day.
In using the potentiometer the standard junctions of the thermocouples were placed in a thermos bottle filled with crushed ice and distilled water.
Two sets of temperature readings were obtained under field conditions and three sets under laboratory conditions.
Experimental results
In the afternoon of October 16, 1936, the weather was clear but very windy. October 23 was again clear but not nearly so windy as the previous week. The results of the temperature readings taken in the field on these two dates are given in tables I and II. It is to be noted that leaf temperatures are more variable under windy conditions than when the air is relatively still; also, that there is a greater difference between the leaf temperature and the surrounding air when the air is still. On October 16, when the wind was blustery, the temperature changes were so rapid that it would have been necessary to take simultaneous readings of leaf and air temperatures in order to make them entirely comparable for a given instance, as the temperature changes were very rapid. The galvanometer deflection would change 10 to 15 mm. (1 to 1.50 C.) in one or two seconds. of the leaf and air temperatures the greatest difference observed was 6.250 C. There was not a great deal of difference in relative humidity on these two days.
Of course, in comparing these two sets of data it must be borne in mind that the first were obtained under field conditions while the latter were obtained in the laboratory where cut plants were used. While precautions were taken to disturb the transpiration rate of the cut plants as little as possible, there is a possibility that the rate may have been reduced owing to closing of the stomata. The plants showed no signs of wilting for the duration of the experiment and were noted to be in good condition two days after
